Flexibility and folding of phosphoglycerate kinase.
Flexibility and folding of phosphoglycerate kinase, a two-domain monomeric enzyme, have been studied using a wide variety of methods including theoretical approaches. Mutants of yeast phosphoglycerate kinase have been prepared in order to introduce cysteinyl residues as local probes throughout the molecule without perturbating significantly the structural or the functional properties of the enzyme. The apparent reactivity of a unique cysteine in each mutant has been used to study the flexibility of PGK. The regions of larger mobility have been found around residue 183 on segment beta F in the N-domain and residue 376 on helix XII in the C-domain. These regions are also parts of the molecule which unfold first. Ligand binding induces conformational motions in the molecule, especially in the regions located in the cleft. Moreover, the results obtained by introducing a fluorescent probe covalently linked to a cysteine are in agreement with the helix scissor motion of helices 7 and 14 assumed by Blake to direct the hinge bending motion of the domains during the catalytic cycle. The folding process of both horse muscle and yeast phosphoglycerate kinases involves intermediates. These intermediates are more stable in the horse muscle than in the yeast enzyme. In both enzymes, domains behave as structural modules capable of folding and stabilizing independently, but in the horse muscle enzyme the C-domain is more stable and refolds prior to the N-domain, contrary to that which has been observed in the yeast enzyme. A direct demonstration of the independence of domains in yeast phosphoglycerate kinase has been provided following the obtention of separated domains by site-directed mutagenesis. These domains have a native-like structure and refold spontaneously after denaturation by guanidine hydrochloride.